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INTRODUCTORY. 


Beginning with 1904, the policy was adopted by the Office of 
- Public Roads of conducting investigations at five-year intervals to 
determine the mileage of improved and unimproved roads, the 
revenues for road purposes, and other related data. In accordance 
with that policy, Bulletin No. 32 was issued, giving such information 
as was obtainable for the calendar year 1904, and Bulletin No. 41 
was issued, giving such information as was available for the calendar 
year 1909. The investigation made for the year 1914 followed some- 
what different lines, since a closer cooperation with State highway 
departments had been established, and wherever practicable the 
information was directly collected by collaborators named by the 
respective State highway departments and acting under specific 
instructions from this office. This policy was not practicable in con- 
nection with the earlier bulletins, owing to the fact that many of the 
States have only recently established highway departments. 


Note.—This bulletin is of interest to all users of public roads and those who are concerned with road 
maintenance. 
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For convenient reference the information obtained from the Middle 
Atlantic States of New Jersey, New York, and Pennsylvania is pub- 
lished in this bulletin, leaving the remaining States to be dealt with 
by groups in subsequent similar publications. These groups have 
been selected according to their administrative organization for 
road purposes and according to other conditions affecting road man- 
agement. 

In order that the statistics may be useful in the highest degree, an 
explanatory text has been prepared for each State. In connection 
with the explanation of these statistical tables, the systems of admin- 
istration, the methods of financing road work, the physical condi- 
tions influencing road improvement, and the progress made in recent 
years in the construction of roads and bridges, are set forth in the 
explanatory chapters. 


WORKING PLAN AND SOURCES OF INFORMATION. 


The method of procedure followed in obtaining the information 
contained in this bulletin was as follows: 

A series of card-inquiry forms, designated A, B, C, and D, cover- 
ing respectively mileage, taxation and revenues, administrative 
organization, and bond issues, was prepared and submitted to the 
various State highway departments for suggestion and approval. 
After changes were made to meet conditions found to be peculiar to the 
individual States, supplies of the card forms, with necessary sta- 
tionery, were sent to each State collaborator, and correspondence 
was then conducted under Government frank with the respective 
county and township officials by the collaborators. In many in- 
stances it was impossible for the collaborators to obtain replies from 
all local officials, and accordingly letters and forms were sent directly 
from this office to such local officials. During the course of the 
investigation it was found necessary to enlist the aid of local and 
State road associations, chambers of commerce, automobile clubs, 
postmasters, and private individuals in order to obtain adequate 
information. On account of the absence of detailed records in 
many of the towns and counties, éxtreme accuracy is impossible, 
and because of the large amount of correspondence necessary to 
conduct the investigation, considerable delay in the issuance of the 
bulletins has been unavoidable. The data on mileage and revenues 
should therefore be considered as approximate only. 

A summary sheet for each of the forms A, B, C, and D was prepared 
for each State at the outset of the investigation, and as the card 
forms were received from local officials or from the State collabora- 
tors, the information was entered on the summary sheets under appro- 
priate headings. These summaries, when completed, were forwarded 
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to the respective State collaborators or to the heads of the State 
highway departments, who thereupon prepared a text explanatory 
of the statistical tables and of the administrative systems in effect 
in their respective States, or approved a text prepared in this office. 


ROAD ADMINISTRATION IN THE MIDDLE ATLANTIC STATES. 


All of the Middle Atlantic States have highway departments and 
apply State funds to the aid of road improvement. This policy was 
inaugurated in New Jersey in 1892, in New York in 1898, and in 
Pennsylvania in 1903. In New York and Pennsylvania the construc- 
tion and maintenance of all roads is in a measure under State control. 
New York has developed a rather highly centralized highway depart- 
ment, and, like Pennsylvania and New Jersey, has a comprehensive 
system of State highways, for the construction and maintenance of 
which State funds are appropriated. 


PUBLIC ROAD REVENUES. 


State road funds in New York were at first provided by direct appro- 
priations and at the beginning of 1906 amounted to $25,000,000. 
During that year, a $50,000,000 State bond issue was authorized, 
and a second issue of $50,000,000 in 1912. Of the total bonds au- 


thorized, $65,000,000 were issued on authority of the legislature to 


the close of the year 1914. In New Jersey and Pennsylvania State 
funds are provided by direct appropriations from the State treasury. 
Aside from the State-aid funds a considerable portion of the revenues 
for roads is provided by taxes, levied by the towns in New York State, 
by counties and townships in New Jersey, and by townships in Penn- 
sylvania. Approximately one-third of all expenditures are provided 
by local units in New York and about one-half in New Jersey and 
Pennsylvania. 

Table 1 presents in condensed form the information assembled 
concerning road expenditures and road bonds for New York. New 
Jersey, and Pennsylvania: 


TABLE 1.—Road expenditures and road bonds, 1914. 


Road bonds voted or out- ) 
standing to December 31, 1914. 
State. Total expen- 


ditures, 1914. 5 
ounty, town 
and township. State. 
PTE WINES So AS eee ee eee $23, 231, 964 $11, 822,088 | 1$100, 000, 000 
2B GIG SE ea a See rT ee A ea 7, 208, 287 14S OU Soin ae eee oe eyes 
IRC RMSWIVAN As sao eo os Sys sil eas See 10,424, 580 74 ay TAOS i Seer see eee 
pattie se betrayal ae Sai SS hy Sete ea 40, 864, 831 53, 381, 084 | 100, 000, 000 


1 Of which $65,000,000 was issued to Dee. 31, 1914. 
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An interesting comparison showing the average expenditure for 
roads and bridges in these three States per mile of road, per square 


mile of area, per 1,000 population, and per $100 of assessed valuation. 


for the years 1904 and 1914 is presented in Table 2. This average 
does not indicate the distribution of expenditures, as it includes both 
construction and maintenance. Accordingly there may be many 
miles on which little or nothing was expended. The average, how- 
ever, indicates the comparative financial burden proportionate to 


mileage. 
TABLE 2.—Analysis of expenditures on various bases. 


: Per square mile Per 1,000 of Per $100 assessed 
Per mile of road. of area. population. valuation. 
State. Pen ig ee Nex tee 
1904 1914 1904 1914 1904 1914 1904 1914 
New Jersey...-.-.-.- $220.64 | $486.49 | $435.00 | $959.00 ($1,730.00 |$2, 833.00 $0. 34 $0. 289 
ING Wey OF” = Fact e 77.05 292. 60 114.00 467.00 790.00 | 2,549.00 . 095 . 208 
Pennsylvania.-....-- 48, 98 113. 86 109. 00 232.00 770.00 | 1,360.00 . 124 - 205 


ROAD MILEAGE, 1914. 


The total road mileage in the Middle Atlantic States to January 1, 
1915, was 185,770.84, of which 31,516.23 miles, or 16.9 per cent of 
the total, weresurfaced. This does not include streets in incorporated 
cities and towns, except a few miles in New York and Pennsylvania 
where the State roads pass through the small towns and boroughs. 
By comparing these figures with former investigations in the same 
States, it appears that between 1909 and 1914, 11,942.80 miles, or 
6.4 per cent of the total,.were surfaced. Table 3 summarizes all of 
the available information concerning road mileage for the three 


States. 
TABLE 3.—Road mileage, 1909 and 1914. 


Miles sur- | Percentage surfaced. 


State Total road Miles faced from Z Tnerease 
: mileage. | surfaced. 1909 to over 1909, 
1914. 1909 1914 

Per cent. 

INGiwa YOLK ma ae oe eee 79,398.00 | 15,635.99 2, 848.9 16.13 19.6 a 
INGw Jerseys’ 2 sense eset 14, 817. 00 5, 897. 45 2,475.9 22. 76 39.8 17.0 
Rennsylvanineee tee ee ease 91, 555. 84 9, 982. 88 6, 618. 0 5. 84 10.9 7.0 
fi N02 Nee to tar eh ee Se ee Se 185, 770.84 | 31,516. 23 | 11, 942.8 14.91 16.9 6.4 


A diagram (fig. 1) shows the percentage of surfaced roads for these 
States at the close of the years 1904, 1909, and 1914. This diagram 
shows in a striking manner the strides which have been made during 
the past 10 years in road construction in these States. 

The total mileage of roads and the surfaced mileage in relation to 
the square mile of area and 1,000 population for the years 1904, 
1909, and 1914 are shown in Table 4. 
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TaBLeE 4.—Analysis of mileage on various bases. 
Total mileage. Surfaced mileage. 


State Per square mile Per 1,000 rural Per square mile Per 1,000 rural 


area. population. area. population. 
1904 | 1909 | 1914 | 1904 | 1909 | 1914 | 1904 | 1909 | 1914 | 1904 | 1909 | 1914 
ING WA CLSCVo co see eres oe 1.97} 1.97} 1.97] 26.74) 23.6} 23.5 | 0.32 | 0.45 | 0.784) 4.4] 5.4] 9.4 
NG way Orkes Pe 2007 Forme et 1.54) 1.67] 1.66] 37.44) 41.1) 41.2} .12] .268) .328) 2.98) 6.6] 8.1 
REenNSVAVaN An se ac aoe ce 2.24) 1. 2 2.22) 34.9 | 28.8) 30.17 ee 075] —. 22 76| 1.11} 3.29 


DEVELOPMENT OF NEW TYPES OF HIGHWAY. 


On account of the rapid increase in motor-vehicle traffic and the 
fact that more study is being devoted to the selection of types best 
adapted to traffic needs, the types of road surfaces have undergone. 
considerable changes during the past 10 years. To illustrate this 


CG 10% 20% 307. 40 % 50%, 
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Fic. 1.—Percentage of surfaced roads in New York, New Jersey, and Pennsylvania for the years 1904, 
1909, and 1914. 


point it may be stated that of the 10,485 miles of surfaced roads in 
the Middle Atlantic States in 1904, approximately 60 per cent was 
plain macadam and 40 per cent was gravel. In 1909, of the 19,532 
miles of surfaced road, 51 per cent was macadam, 47 per cent gravel, 
1 per. cent bituminous macadam, and 1 per cent other materials. In. 
1914, however, of a surfaced mileage of 24,482, 39.3 per cent was 
macadam, 36.3 per cent gravel, 15.4 per cent bituminous macadam, 
3.8 per cent brick and concrete, and 5.2 per cent of other materials. 
It should be stated, however, in this connection that the 24,482 miles 
do not represent the total mileage of surfaced roads in 1914, as in 
the case of Pennsylvania it was impossible to secure detailed inform- 
ation regarding the type of surfaced roads in second-class townships. 
The decrease in the percentage of macadam roads from 51 per cent 
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in 1909 to 39.3 per cent in 1914 was due to the fact that many of 
these roads have been surface-treated and are now classed as bitumi- 
nous macadam or bituminous-treated roads. 3 

Of the 11,942.8 miles surfaced from the close of 1909 to the close 
of 1914, 9,629.82, which excludes second-class township roads in 
Pennsylvania, are classified as follows: 3,539.15, or 37 per cent, were 
treated with bitumen in some form; 1,992.75, or 20.5 per cent, were 
plain macadam; 2,501.32, or 26 per cent, were plain gravel; 485.95, 
or 5 per cent, were brick or concrete; and 1,110.65, or 11.5 per cent, 
were of other materials. This indicates conclusively that in the sec- 
tions of country where heavy automobile traffic prevails, the old 
standard type of waterbound macadam has had its day. 

Detailed information on the mileage of improved surfaces, by years 
and States, is shown in Table 5. 


TABLE 5.—Percentage by types of surfaced-road mileage. 


Bitumi- Brick. | | Other 


| r Mae 

State. | Year Adee Gravel. FS. ,Concrete. aoa e. 
es 2S Se od its Sa EE oe a 
ING WaVOn kere tot Feet 1904 37.2 62: 8. | eee oe Ae ee. elk ee 
1909 36.1 G3. 9c fin cc ec AIG Sc SIN OI 
1914 38.0 3.1 20.0 1.0 1.6 2.2 
MeMVeISOY ets tsb sons so 904 78.4 a Us aR oe el | Se RL ne etiam ea [Pea oS 
1909 76.8 17.0 G12) | ee A lee eee eee 
1914 30.7 48.5 (Es |S 4.3 9.5 
Penmsyd valid aso aot s-h ss j= 1904 LLL ASUS (RS OD PE We B3| A BeS See |S osdass ss sss Pass. 
1909 82.1 ASS ite ee Beret sulees LOA ONS. ene ae goes 4.9 
1914 1 63.9 17,9 16.7 a ae ed 212.4 

iState highways only. 2 Concrete, stone block, flint, and stone. 


DETAILED INFORMATION BY STATES. 


Detailed information regarding sources and amounts of revenues, 
bonds issued and outstanding, mileage of improved and unimproved 
roads, systems of- administration, and other factors affecting road 
improvement are presented in the following chapters for New York, 
New Jersey, and Pennsylvania, respectively. 


NEW JERSEY. 
By E. M. Vat, U. S. Collaborator. 


New Jersey is one of the most thickly populated States in the 
Union and consequently has more wealth and more miles of roads 
to the square mile of area than most of the other States where towns 
and cities and their connecting highways are of more recent con- 
struction. 

The first roads of New Jersey were merely bridle paths or Indian 
trails. These were crooked and circuitous, and as the years passed 
they were widened with the increasing westward trend of settlement 
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and became in the end the foundation of the present-day system of 
highways. It was not until 1676 that any attention was given to 
the proper construction and maintenance of roads. As the State was 
all apportioned when the Government took up the town, township, 
and section method of laying out public lands, nothing was done in 
this line in New Jersey. In the early days private companies built 
turnpikes, many of which were laid straight without regard to grade. 
Consequently, the rebuilding of these roads in recent years so that 
they will be wide and straight, with good grades, has been a heavy 
expense. | 

The first public work on roads appears to have been conducted 
by local committees and gave rise to the general practice of working 
out the poll tax. This system of working out poll tax, however, has 
been abandoned during recent years. 

In the county of Essex a small amount of county road work appears 
to have been done about 1868 to 1870. Nevertheless, the inhabitants 
of New Jersey traveled mostly on township roads until a general move- 
ment for county roads began in Union County in 1888. 

New Jersey holds the distinction of being the first State to adopt 
the policy of State aid. The first State-aid work was done in 1892, 
and the first appropriation for State aid was $75,000. At first the 
State paid 334 per cent of the cost of State-aid roads, but at present 
it pays 40 per cent. Up to July 1, 1914, the total outlay by the 
State aggregated $5,800,000 and 1,833 miles of State-aid roads had 
been completed. 

The collection of road mileage statistics and its division into 
classes was made under the direction of the division highway engi- 
neer, acting as United States collaborator, who was assisted in his 
work by other employees of the department of public roads of New 
Jersey and by county engineers and other county officials. The 
data upon which the expenditure and bonding tables were com- 
piled were furnished by the office of the comptroller of the treasury 
of New Jersey, and the tables were made up from these data by 
employees of the Office of Public Roads and Rural Engineering. 

Maps were obtained of all sections of the State and the length of 
the roads scaled by the State collaborator. Where these lengths 
were later checked by actual measurement, the results were very 
close. From most of the counties the engineers furnished accurate 
information of the work under their charge. In a few cases the 
townships had these data, but in most cases the best posted citizens 
indicated on the roads of their districts the general class and quality 
of pavement, if any, upon which the estimates for each township 
were based. In a few townships, however, the classes of roads had 
to be averaged with the classes of the adjoining townships. In 
order to complete the total mileage figures of roads and streets, 
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similar information was also obtained from the cities, boroughs, and 
other municipalities. This shows a total mileage of 20,445. 

New Jersey has an area of 7,414 square miles of land and 710 
square miles of water, making an average of 2.72 miles of roads per 
square mile of area. The State is divided into three belts—the 
northwestern or hilly country, from which trainloads of dairy prod- 
ucts enter the large cities each day; the central, or marl belt, from 
which comes the name ‘‘Garden State’’; and the southern, the flat 
sandy region formerly considered the pine barrens, though by the 


introduction of drainage and overhead irrigation in late years it has ~ 


become a rich farming and trucking region. As this section is near 
the large cities of New York and Philadelphia, it has excellent 
markets. 

Few people not residing close to the large cities will realize the 
additional cost, not only of construction but of maintenance, which 
is required to keep in repair roads carrying a traffic of, say, 2,000 
vehicles or 6,000 tons daily. They wonder that a State as small as 
New Jersey should have so large a mileage of roads, constructed and 
maintained at so great an expense. ‘This is explained by the fact 
that it lies between New York and Philadelphia, the two largest 
cities on the Atlantic seaboard, and is composed largely of suburban 
homes and manufacturing districts contiguous to these cities. New 
Jersey itself contains several large manufacturing cities. 

In 1914, according to State registration, there was an average of 1 
automobile for every 40 population and 6 automobiles for every 
mile of road. This heavy traffic is a severe tax on the roads, and it 


will, therefore, be seen that the cost of maintenance is necessarily 


large. Also, there are a number of motor-vehicle manufacturing 
concerns in New Jersey. When it is taken into consideration that 
every new vehicle must be tried out on the roads, it will be seen that 
this is an additional tax on their ability to sustain the traffic. This 
is especially true of the heavy motor trucks. 

~~ Some of the manufacturing cities of North Jersey are connected by 
roads constructed over the tide marshes. These roads have been 
under construction for a period of 100 years or more. ‘The first step 
was to form corduroy out of the logs and branches of trees. Later 
planking was resorted to, and in recent years from 4 to 6 feet of 
earth and cinders have been filled in on top. Owing to the fact that 
these are practically pontoon roads, much of the material smks below 
the surface of the water, or shoves out to the sides, so that perhaps 3 
yards must be furnished for an apparent gain of 1 yard of fill. Upon 
this fill are constructed the most expensive types of pavement. 
Some of these roads are now so solid that they are carrying two lines 
of street cars, wide carriageways, and sidewalks. 


7. le ee ee 
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The East Jersey coast forms an almost continuous chain of resi- 
dential sections and pleasure resorts. This vast playground is fast 
becoming an all-year-round resort. As the surf bathing is one of the 
chief attractions, many cities are built on the low bars of sand which 
have been thrown up by the violence of the sea. Behind these bars 
are swampy sections and inlets. Roads across these sections are 
frequently built on fills many feet in depth, composed of material 
dredged from nearby streams and waterways. In order to form a 
solid roadway the original work is quite wide and the amount of 
material required to fill one of these roads is a mere conjecture. 
The slopes are frequently protected by sod or are planted with tufts 
of coarse grass. 

What are known as sand-clay roads in New Jersey are constructed 
of second-quality gravel, engine cinders, or some other local product 
not listed in the standard specifications. These roads cost about 
$1,000 a mile for grading and another $1,000 for surfacing, or about 
$2,000 per mile. Many of these roads are only paved for a width of 
12 feet. Gravel roads, however, are from 14 to 40 feet in width and 
cost from $2,500 to $10,000 per mile. 

Macadam roads in New Jersey are seldom less than 12 feet in width 
and 3 or 4 inches deep. In the wealthier districts they are 18 and 
20 feet in width and from 8 to 12 inches deep, with 30 to 40 feet 
graded carriageways. They cost from $5,000 to $20,000 a mile, 
depending on the amount of grading and the depth of the pavement. 

Asphalt macadam is seldom less than 16 feet in width, and in some 
cases it is as much as 60 feet in width. These roads cost from $18,000 

to $125,000 per mile. 

Block and brick roads in New Jersey are practically all laid on con- 
crete foundations, and as they are almost always constructed where 
they are subject to the heaviest traffic, this class of road may be 
figured to cost not less than from $40,000 to $50,000 per mile. 

While it is impossible to estimate exactly the cost of roads in New 
Jersey, the cost, based on the above figures, has, however, been 
roughly figured at a total of $140,000,000. 


EXPENDITURES. 


The total expenditure for road and bridge construction and main- 
tenance, and for interest and redemption of road and bridge bonds, 
for the year 1914 amounted to $7,208,287. Of this amount $3,542,572 
was expended on State-aid roads for construction and maintenance, 
___ of which the State’s share was $1,306,596 and the share paid by the 
local units was $2,235,976. State money available for expenditure 
during 1915 for construction and maintenance of State-aid roads 
amounted to $1,360,000. From 1891 to January 1, 1915, the total 
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expenditure by the State for State-aid road construction and main- 


tenance amounted to $7,192,268. In 1904 the total expenditure for 
public roads amounted to $3,274,811, of which the State’s share was 
$250,000. Thus in 1914 the total expenditures had increased 120 
per cent as compared with 1904 and the State’s share toward con- 
struction and maintenance increased 422 per cent. Information 
regarding expenditures is shown in detail by counties in Table 6. 


TABLE 6.—Expenditures on roads and bridges in New Jersey, 1914. 


[From LORS TS report compiled from figures in annual report of comptroller of the treasury, 1914. 
Checked by New Jersey collaborator.} 


Expenditures on roads and bridges, 1914. | Tnterest and 
redemption 
County. on road and Towle Dens 
Road main- | Road con- Brides bridge bonds b 
tenance, struction. 8 and notes. 

INBENN O45 ee sree Sere Nee Bae A $109, 760. 32 $15, 611. 35 $41, 541. 91 $40, 030. 00 $206, 943. 58 
IER ROM erie een ee 138,846.44 | 366,159.01 | 144,748.40 89, 200. 00 738,953. 85 
BUEN gtOMeee ee aes = eee 10, 378. 63 82, 282.94 60, 743. 78 35, 199. 43 188, 604. 78 
Cand onset: eee Lose 29, 979. 94 80, 101. 07 65, 576. 58 44,935. 11 220, 592. 65 
Wape- Maye can cece se eee as 30, 050. 16 87, 706. 27 19, 402. 23 17,631. 45 154,790. 11 
Cumberlands). he 2,190. 25 48, 255. 84 33, 165. 63 15,717.50 99, 329. 22 
HE SSO XR see See Sie 6 ok me 210, 941.16 393, 571. 70 186, 143. 66 658,984.97 | 1,449, 641.49 
Gloucester seas cee ces 20, 747.17 105, 062. 92 53,577. 61 32,156. 51 211, 544. 21 
PETUTCERG Oe See RS aha ele 16, 844. 04 176, 538. 21 32, 025. 50 8,317.00 233, 724. 75 
uson ee es 229, 472. 76 94, 844. 36 47,591.39 | 648,055.01 | 1,019, 963. 52 
MCE Ceres eee eee ee Soe sions 86, 448. 16 156, 590. 21 51, 563. 35 48, 387. 25 342, 988. 97 
Mid dilesexitys. Saco e)see se neiceiseciee 86, 097. 01 93, 347. 97 60, 813. 57 90, 149. 68 330, 408. 23 
IMOnm Ob hee ae eee ae eye 111, 055. 88 139, 271.12 116, 767. 54 7,395. 66 374, 490. 20 
RTGTISeRe ee ee ee 133,171.08 | 105,225.63 30, 856. 40 12, 000. 00 281, 253. 11 
Ocean foie eye eee 6, 141. 79 89, 069. 04 23, 461. 68 10, 126. 18. 128, 798. 69 
[PASSAIC ensayo omer een 133, 455. 37 193, 675. 62 40, 020. 04 58, 640. 48 425,791. 51 
Salemi eee eee ois 7,500. 00 Az. 175. 44 53, 813. 55 7,000. 00 115, 488. 99 
Somersetsc eee esse oe cree 21, 782. 92 84) 537. 08 42,319. 53 3, 712. 50 152, 352. 03 
(SFIS Di cee NON eB oe eae eS 6, 263. 04 105, 868. 44 9, 138. 48 7,004. 00 128, 273. 96 
WT OMe ke eae yh oe ewe ce 34, 546. 81 97, 154. 13 57, 531. 74 81, 522.18 270, 754. 86 
AVVATT OM Tee ee ee si ee 29, 568. 26 UU 23, 668. 82 3, 184. 12 133, 598. 37 
Batalveerwinrs ss seen oc ue 1, 455, 241.19 | 2,639, 225.52 | 1, 194,471.34 | 1,919,749.03 | 7, 208, 287. 08 


According to the report of the comptroller of the treasury of New 
Jersey, the total county and township road and bridge bonds out- 
standing on November 30, 1914, amounted to $14,011,337. Most of 
the bonds are deferred serial in character and the interest rates vary 
from 4 per cent to 5 per cent. 
outstanding by counties and townships, with interest rates and the 
term of the bonds, is presented in Table 7. 


Information showing the total bonds: 


Ea Rh a lh, la Pete bh as he. 
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TABLE 7.—Outstanding road and bridge bonds, New Jersey, Nov. 30, 1914. 


: Rate of 
County. Township. standing. | interest. Fall due. 
Per cent. 
ATIANGICs co Sacco: lc eSests Seeeer aes 1$402,000.00 | 44 to5 | Various years up to 1957. 
PROEC OMe a ries Meares eee Cae eme cra 1,679,000.00 | 33to5 | Various dates. 
Township of Over- 25,000.00 |---------.- 
peck and Ridge- 
field Park Vil- 
lage. 
Hranldlin sak oe = HOU Ssscoasoce Do. 
HT SG ales ee 42,500. 00 5 Do. 
Midland........-- 9, 000. 00 5 Do. 
Onvileeten ome eee 6,000. 00 5 | $1,000 each year. 
River Vale-......- | 28, 500. 00 5 Do. 
Saddle River...... | 75,000. 00 5 | A portion every 5 years. 
Umione st eee aa 42,500. 00 4 | 1920. 
Washington...-..-. 12,000. 00 5 | 1934-35. 
BianlingiOn so mere es| aes. saoeee see a 74,322.76 | 4 to4% | Various dates up to 1934. 
Chester... “sl 20, 000. 00 43 | Various dates. 
Lumberton......- 9, 000. 00 5 | Various dates after 1916. 
New Hanover...--| 27,000. 00 43 Various dates. 
North Hanover... 14, 000. 00 43 Do. 
Pemberton......-. 29, 000. 00 ay Do. 
Southampton. .... 11, 500. 00 43 Do. 
Willingboro....... 3, 500. 00 5 | 1 to 15 years. 
ETTTG Ge ccgtogne oul [ae SNe a Gees aes me 464,100.00 | 4% to 44 | 20, 25, and 30 years. 
Gloucester. --2-=-- 2,000. 00 5 | Various years. 
iad doneeesensse ae 1, 200. 00 5 | Various dates. 
Woorheess..- = 2 2,590. 00 5 | 1920. 
SUS ORMAVn ae esac. SaaS = Soe ke 355,500.00 | 44to5 | Various dates. 
WOWCPSS so 252222 1500500 i eee ne 1915. 
CrarberliandS-e sis 9-5 eee eee 1 204, 000. 00 5 | Various dates after 1915. 
ID OWwneN eee eee 5, 000. 00 5 | 1924 
DSREGZ zor oh 6 Sand 5nd | SUSE eee sa Sea oe 2, 202,000.00 | 43to5 
SUDIEES OPE coancdas joes Sanae eoneneaasces 253,400.00 | 44to05 | 1915 to 1939. 
Wioolwichecce ce 2,600. 00 5 | 1915 and 1916. 
TELM SCTE SS de See ee aia Sela See eae 4, 261,672.00 | 4 to434 | Various dates to 1964. 
15 (ECTURS) x6 Lora See ey eee eo 318, 000. 00 4 | 30 yearsfrom date ofissue. 
Bethlehem==---=-- 2,492. 58 5 | 1920. 
Kingwood. .....-- 6, 800. 00 4 | 1917 to 1923. 
West Amwell.-.... 2, 600. 00 43 | 1916 to 1923. 
We Ree Rae se saa ne ee oe se 555, 150.00 | 34 to 44 | 1916 to 1944. 
Middlesea aka cee te 774,800.00 | 4 to4% | 1915 to 1949. 
Monmouth......... Neptumess-2--.-. - 17,000.00 | 4 tod | 1920. : 
WIDE 55 Se Sie tae ee eee ee 280, 000. 00 4 
EO REEES a ee aie hee (ena a a 36, 000. 00 5 | 1933. 
Long Beach....-=.. 8, 000. 00 5. || 1922: 
LE TST Ds Se SP neat pe tine ei ar 879,500.00 | 4 to5 | 1914 to 1931. 
SR GID eS eee eee ia ane, See 30, 000. 00 4 | Various dates. 
Owintoms ese 1,700. 00 5 | 1915. 
STESGINE 2 S ihe Sos reac ee 196, 100. 00 4 \| 1938 to 1944. 
Mbwprany sy = eee eee |e 2 SS 600,000.00 | 4 to4% | Sinking fund. 
@ranford/2-- => - 4,100.00 5 | Various dates. 
qe oe 6,000.00 | 44 to5 | 1915 to 1920. 
BRIBE Ie me esl es cL 10, 000. 00 4 | Various dates. 
Blairstown..-..-..- 5, 000. 00 4 | 1915 to 1919. 
Knowlton...-..... 2,300. 00 5 | Call. 
Mansfield. ....---. 5, 000. 00 5 
Potala cs 14, 011, 337. 34 


| Bonds out- 


u 


1 Partly for county buildings. 


ROAD MILEAGE. 


At the close of 1914 New Jersey had a total of 14,817.19 miles 
of public road, of which 5,897.45 miles, or 39.8 per cent, were surfaced. 
Of the surfaced roads 1,809.24 miles were plain macadam, 417.63 
miles bituminous srnvoalam, 2,858.52 miles gravel, 561.40 miles 
sand-clay, and 250.67 miles strfaced with other material, such as 
brick, concrete, asphalt concrete, stone, and asphalt block. 
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In 1904 New Jersey had 2,422.3 miles, or 16.32 per cent, of her 
total mileage surfaced. In 1909 she had 3,377 miles, or 22.75 per cent, 
of surfaced roads, while in 1914 she reports 5,897.45 miles, or 37.8 per 
cent of the total miles surfaced, thus showing that during the 5-year 
period .1909 to 1914, 2,475.99 miles of road, or 17 per cent of the total 
mileage, were surfaced. Information showing the total road mileage 
and mileage improved in the various counties is contained in Table 8, 
which does not include city streets. These are included in Table 9, 
which is supplementary and is given because New Jersey is, to a very 
great extent, urban in character, and the street and country-road 
problems are closely interwoven. Table 9 is copied from the Twenty- 
second Annual Report of the Commissioner of Public Roads, 1915. 
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TABLE 9.—WMileage of public roads, including city streets in New Jersey, in 1914. 


Roads. | City streets. 
Name of county. | ; 
County |Township| Borough; Town Village} City | Toll |Estimated 
roads. roads. roads. roads. | streets.| streets. | roads. | mileage. 
INH BAO AOS o- Seeee ae eee 153. 86 653 30. 25 180 see ee 250.65 Se eee 1, 253. 76 
IBCEION Ee eae laa 45. 95 389. 50 Chi ate) Ri ees eee 37. 40 49. 70 5 1, 304. 36 
iBurlinetoni es. ee shores 215590 171, 152.400) | aoe oe cee Sage ie ALS 3 1S ee 1, 424. 10 
Camd@ene see sos aks tie ee a = 97. 56 449 102: 29) 535. See ee $49.36) fae eee 998. 21 
CaporMiaye ees en ee 106 253 TOSS 20 3h anata Suen ives WY GY IS Ae 581. 84 
Cumberland............-.- 29 512 SOP 208) eee ies Sie et tes 136.85 | 12 720. 10 
HisSenesh eae oreo 2c). 160. 69 119. 80 39. 90 349.44 | 52 Joos 0 [pee Seah E0die os 
Giloueester 2.545.225 94. 74 741 LES eee eee ee SR PAGS} 1) Ti! 996. 12 
TSO ek ey ae 42. 80 31. 63 9.10 1262340 oe ea 287. 67 4 501. 54 
iEMiniterd ome. 2a tones 61. 90 928. 10 44. 60 7 a (te De eee .| 1,049.60 
IMGECRR ER Ee tenn 2 so one 150. 72 323. 50 335 035| oR Ssee sleek oes 136.20 | sesaer 643. 45 
Middlesex ess a2s-ee5s =: ; 238.04 439. 35 126560 {pe ee ee sae ee ae 130240 e532 934. 46 
Monnrou Ghee ees Sass 220. 89 | 1,050. 20 221. 70 BSSTOM DO ee 100: 203s ee 1, 606. 09 
WW ORRISS eee ra on eee 152. 08 864 | 79. 70 665640 SNES eas Ree Sa eee 1, 162. 42 
SORE as Bas Oe ees 103. 50 | 1,17: 602402 [20305 SS Cheek Se ee eee 1, 336. 90 
ASS IGe se be es PL eh 203. 14 260. 64 CATR Eo ee ree cere ie Sees ie ZAZ B28 oe ae 751. 61 
POPU SNOT Ge eo ees age 68. 01 591. 55 1S: 6635220 ees |e ee 16. 20 6. 40 700. 82 
SOMCESCE Bae ssaee ins cenee 113. 50 612. 10 68. 44 gare | see Ne (aes eel (Nr Se 801. 04 
SUSSOX MEE ease ae ee 39. 83 936. 80 BY See eee a atee Sh Serna eae eae 1, 010. 63 
(URI T OIE Ee A el ee ee 67. 66 217. 43 120. 42 68225 |fiae sees SUSs02" |aee esas 782. 48 
Wiarnrentirce = Sh se 66.18 687. 20 17 SSeS fees Sf Ee cite Spe eet 808. 38 
(Rotabese— ass ees <= 2, 431.95 |12, 385. 25 | 2,138. 86 852.77 | 89.40 | 2,508.81 | 38.40 | 20, 445. 44 
Miles. 
OCA MOTOR dS aie sabe ase BO ae Sis Spare sremcrc in ore msisinin o etase oa ieiore Eee Sa ee ee 14, 817.19 
TNOUAL TOP QRGGUS) 2 se ceca nee conde done sSeue Rae ed anEesoudEson er SecE aces au cones cecoasyackéascanaedc 5, 628, 24 
GRATIS OE Ae See aed See enue nest ecoee chad Cones eoe seicenn cabocosoueestlesoascsosecs 20, 445. 44 
NEW YORK.! 


New York, with a land area of 47,654 square miles, has 1.66 miles 
of road per square mile of area. According to the 1910 census 
4,766,883 out of a total population of 9,113,614, or 52.3 per cent, 
lived in the city of New York, and the urban and rural population 
was, respectively, 7,185,494 and 1,928,120, or 78.8 per cent and 
21.2 per cent, thus indicating the predominance of urban interests 
in the working out of the highway problem. There are 62 counties, 
varying in size from St. Lawrence, the largest, with an area of 2,880 
square miles, to Schenectady, the smallest, with an area of 221 square 
miles. The counties of Bronx, Kings, New York, Queens, and 
Richmond are not considered in this report, as they are included — 
within the city limits of New York City. 

The topography of the State is varied and ranges from sand plains 
to low-lying granite mountains. 

The good-roads movement in the State of New York dates back to 
1898, when the Higbie-Armstrong law was passed. Under this law 
50 per cent of the cost of highways was to be borne by the State, 35 
per cent by the county, and 15 per cent by the towns through which 
the road passed. After completion, the roads were maintained 


1S. D. Gilbert, auditor, and other members of the State highway department, rendered valuable assist- 
ance in the work for this State. The figures were checked by the United States collaborator at Albany, 
J. Burr Ryder. 
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under the supervision of the State engineer and surveyor at the 
expense of the towns. This method proved a failure, as the mainte- 
nance of various sections of a road depended on the wealth of the 
towns in which they were located and also on the efficiency of the 
respective town officials. 

By the laws of 1913 the highway department was reorganized 
under a single head in lieu of the commission which had included 
other State officers as members. The State commissioner of high- 
ways is appointed by the governor, by and with the advice and con- 
sent of the senate, for a term of 5 years. He has general supervision 
of all highways and bridges which are constructed, improved, or 
maintained in whole or in part by State money. His salary is fixed 
by the governor at not to exceed $10,000 per annum.~ He appoints 
three deputies, a secretary, nine division engineers, and all necessary 
assistant engineers and clerks. 

The organization of the department is as follows: Commissioner, 
first deputy commissioner, second deputy commissioner, and third 
deputy commissioner, secretary, and auditor. 

The law makes the commissioner responsible for all expenditures 
of the department and the proper execution of each contract. The 
State is divided into nine divisions, each under a division engineer in 
charge of the construction and maintenance of such road work as 
comes under the supervision of the State highway department. The 
highway department has under its supervision over 79,000 miles of 
road. ; 

The highway improvement bonds were authorized in two amounts 
of $50,000,000 each in 1906 and 1912, respectively. The term of 
these bonds is 50 years. Of the $100,000,000 authorized, $65,000,000 
have been sold. The amount derived from the sale of State bonds 
is fixed by the legislature. For the year 1914, $10,000,000 worth of 
State bonds were sold. 

There are two classes of funds used for highway work. One is de- 
posited with the State treasurer and is subject to the comptroller’s 
‘check; the other is deposited with the county treasurer. The former, - 
known as the highway improvement fund, is obtained from the sale 
of highway improvement bonds and the latter, called the general 
fund, is appropriated from the revenues of the State. : 

The highways of New York State are grouped in four classes, as 
follows: State highways, county highways, county roads, and town high- 
ways. The State and county highways together constitute the State 
system, and the town highways belong to the class of local roads which 
are aided and supervised by the State. The State has no supervision 
over county roads. State highways are those built at the sole 
expense of the State. They consist of about 3,800 miles of road on 
45 routes prescribed by the legislature. The construction of these 
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highways is paid for from the proceeds of the sale of the State high- 
way bonds. The maintenance is under the highway department, but 
is paid for by both the State and the towns through which they pass. 

County highways are those built at the expense of both the State 
and county. These serve as the principal market routes within the 
counties. The State highway commissioner has designated 8,380 
miles of these roads for the State. The total amount of State and 
county highways is nearly 12,000 miles. The State’s share of the 
construction cost of county highways is paid from the appropriation 
made by the legislature from the fund derived from the sale of State 
highway bonds. The counties pay variable proportions of the cost 
of these roads and the balance is paid by the State. County high- 
Ways are maintained in the same manner as State highways. 

County roads are built at the sole expense of the county and are 
subject to the jurisdiction of the county officials. Inasmuch as the 
State grants aid ior the maintenance of these roads, they are to a 
certain extent subject to the regulations of the State highway depart- 
ment. These roads are maintained from funds appropriated for this 
purpose, aided by a grant from the State’s general fund amounting to 
50 per cent of the county appropriation of the previous year for this 
purpose. However, no county receives from the State for this purpose 
in any one year an amount to exceed one-tenth of 1 per cent of the total 
taxable property in the county. Town highways are all roads out- 
side of the limits of incorporated villages and cities which do not 
“belong to the State and county system or to the couaty road 
systems. ‘They are maintained and constructed by a joint State and 
town fund. When a town desires to secure State aid, it levies a 
money road tax for such amount that when it is added to the con- 
tribution made by the State it will equal not less than $30 per mile 
for all roads outside the limits of incorporated villages and cities. 
For towns having a valuation of less than $3,750 per mile there is a 
lower requirement, which is $4 per thousand of assessed value. The 
amount which a town may receive from the State is regulated both 
by the appropriation of the town and its wealth per mile of road. 

The bureau of town highways, which is under the third deputy 
commissioner, supervises the maintenance and construction of all 
town highways and bridges, and audits the road accounts in every 
town which receives State aid. At present it has 73,000 miles of 
road under its supervision. Of these roads 9,000 miles are of heavy 
gravel or macadam, and construction of these types is progressing 
at the rate of about 800 miles a year. Seven-tenths of the agricul- 
tural products of the State are moved over the town highways. 
This bureau also does educational work through annual meetings 
held in each county. | 
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A county superintendent is elected in each county by the county 
board of supervisors. His term of office is for 4 years and his salary 
and expenses are paid from county funds. If the county fails to 
act, the State highway commissioner may make the appointment and 
have the expenses paid by the State in the first instance and reim- 
bursed by the county. The county superintendent is appointed from 
a civil service list of eligibles and may be removed by the State high- 
way commissioner for a specific cause. He has charge of all road 
and bridge work in the county, subject to the general control of the 
State highway department, and is required to furnish the town super- 
intendents with such plans or other aid as they may require. He 
inspects all roads once a year. 

The office of town superintendent is established in every town. 
The town superintendent may be elected either by the town or he 
may be appointed by the town board. The only qualification re- 
quired of him is that he be a resident of the town. The term of 
his office is 2 years. He is in direct charge of the maintenance and 
construction of all town roads and bridges subject to rules and regu- 
lations of the State highway department. 

The State highway department has a bureau of research for the 
testing of all road-building materials. The laboratories are well 
equipped and a large amount of work is done by this bureau. Stone 
tests conducted by the bureau of research totaled 909 during the 


calendar year 1914; of gravel and sand 956 tests were made. The 


bureau tested 1,238 samples of cement and 416 samples of brick. 


- Tests of bituminous materials amounted to 1,330, and of cubes of 


concrete to 1,506. 
EXPENDITURES, 1914. 

The total expenditure in 1914 for construction and maintenance 
of all roads and bridges amounted to $23,231,964 and included the 
following items: Expenditures by the State for construction of State 
and county highways, $8,363,049; by the counties for construction, 
$1,364,934; by the villages for construction of State and county 
highways, $1,185,248; by the State for maintenance of State and 
county highways, $3,837,727; by the State and towns for town 
roads, $8,113,303; by the State for the maintenance of county roads, 
$117,700; and by counties for maintenance of county roads, $250,000. 
The expenditures are shown in detail by counties in Table 10. : 

In 1904 the total expenditure for roads and bridges amounted to 
$5,692,514, including $1,056,460 contributed by the State. During 
the 10-year period, therefore, from 1904 to 1914 the expenditures 
increased 308 per cent. 
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TABLE 10.—Expenditures on roads and bridges for New York, 1914. 


Total 
expendi- 
x tures. 

PAIDANY oh See5 woe se $457, 571. 14 
Allegany: s265.5252% 558, 101. 92 
IBTOOMC=e eee 339, 610. 40 
Cattaraugus... 2-2. 392, 363. 29 
Cay easseses esa 387, 209. 08 
Chautauqua...-.-.-.-- 374, 068. 02 
@hemung“es a ses 349, 845. 98 
Chenango) 22552 =. =: - 326, 190. 92 
Clinton. Ss ees 251, 836. 14 
Columbia es. 22k: 277, 530. 73 
Cortlandm.-. “2352-5 190, 206. 39 
Delaware.....-.----- 562, 432. 43 
IDuteChess-3=-e sass. 396, 862. 43 
TO ees a Se eee 1, 006, 126. 26 
I SS@xtee ene Sas: Soe 397, 318. 08 
inanislinees s3eAce ee 2 461, 428. 90 
UVGN Gla ee mee ats ae 181, 409. 38 
Genesee.....--.----- 270, 859. 57 
Greene? sees 5-25: 234, 846. 87 
Eiannltonecse. = see: 154, 258. 49 
rerkamen 222 2. 22 369, 914.15 
Jetierson’. 22.26... 2- 2: 1, 106, 124. 48 
GO WiASte sper role 237, 184. 53 
Livingston........-- 393, 737. 80 
Ma disSonae=so4. os 243, 057. 75 
Mion OCS ca =2 92.2 2 615, 824. 41 
Montgomery ......-- 248, 257. 97 
INGSSAUEH ey ee ners 3 560, 270. 88 
INDRA Seen ase 542, 677. 16 
Oneidartae ene oes: 890, 249. 72 | 
Onondaga..-..-..... 542, 675. 42 
Ontanio yee os: 353, 026. 42 
Oranges ssscem=- 5. 427, 473. 75 
Orleansesssee as: s20: 393, 022. 50 
OSwer one es nS 397, 280. 64 
Otsegoseseen = joe 397, 156. 23 
IP anOiter aaeeae Soe 4 105, 631.58 
Rensselaer.........- 576, 134. 13 
ROCK and eee = cs ° 178, 565. 45 
St. Lawrence........ 959, 139. 98 
SALACOL Ae en a eee ee 390, 216. 76 | 
Schenectady ........ 258, 251. 30 
Schoharieee-o-s- se. - 252, 467. 80 | 
Schiylene-= 35 seee 123, 109. 33 
Se@neCAiee eye on = =< 220, 164. 09 
Sitewbensas sae sasce 2 764, 981. 80 
SUMOlKke=psscee cic sae 772, 154. 58 
Sullivansiseee 2s. 250, 462. 24 
AI OR Gerla each ce aes 226, 562. 73 
‘RompkinS=2os5 22-5 = 311, 724. 02 
WISterze see Sete oko 387, 031.30 
Wianrenki: S525. 52.62 179, 819. 29 
Washington......... 297, 704. 50 
Wiayne <i tose) 284, 890. 63 
Westchester........- 990, 557. 27 
Wy Ommingss eee ee 306, 533. 56 
DIRTCS eee cea cae 107, 865. 45 

Mo palesene .|23, 231, 964. 02 


county for 


Hapeuded by|Expended by Bepended by|Expended by 
ate for 
construction. construction. | construction. | maintenance. 


village for 


$97, 737. 48 
266, 386. 74 
148, 608. 21 
166, 724. 87 
85, 209. 02 
132, 226. 32 
136, 302. 87 
111, 191. 66 
88, 708. 90 
68, 360. 15 
87, 874. 74 
364, 390. 44 
80, 185. 09 
364, 753. 04 
167, 897. 28 
170, 080. 82 
17, 916. 00 
68, 337. 09 
92, 305. 27 
58, 937. 71 
105, 564. 60 
559, 100. 95 
56, 647. 20 
153, 733.48 
102, 789. 49 
157, 748. 89 
41, 048. 97 


8, 363, 049. 19 | 


$34, 708. 88 
23, 736. 94 
6, 286. 06 
1, 626. 77 
41, 949, 16 
30, 723. 58 
30, 652. 97 
2,616. 71 
3, 600. 00 
36, 922. 22 
4, 615.27 
18, 000. 00 
78, 708. 12 
41, 700. 00 
43, 841. 78 
11, 685. 91 


167, 982. 33 
4, 063. 05 


30, 216. 90 
43, 074. 26 
16, 300. 00 
13, 643. 09 
17, 623. 11 
34, 777. 59 
13, 444. 88 
2, 500. 00 


$8, 697. 73 
40, 823. 99 
1, 808. 15 
29, 482. 76 
1,390.39 
10, 975. 64 
77, 070. 84 
24, 343. 03 
10, 636. 47 
6, 308. 82 
1, 411.34 
26, 838. 75 
53, 131.13 


37, 821. 73 
68, 279. 41 
2, 825.95 


3, 470.37 


19, 391. 10 
58, 651.57 


30, 390. 85 
33, 684. 78 

8, 572. 83 
12, 335. 93 


5, 770. 00 


2, 868. 98 


Total 
amount 
received 

State for for all 

town 

highway 
purposes.! 

$207,618.05 $108, 795.00 
41,308.62 | 185, 845.63 
66,445.15 | 116, 462.83 
18,795.78 | 175, 733.11 
72,137.56 | 186,522.95 
11,724.14 | 188,418.34 
34) 164. 32 71, 654. 98 
73, 865.08 | ‘114,174.44 
64, 236. 51 84, 654. 26 
45, 127.31 127, 121.05 
34, 985. 87 61, 036. 96 
21,580.82 | 170, 434.56 
95,514.02 | 176,324.57 
262, 620.04 | 246,913.93 
46, 349. 43 141, 371.37 
60, 103. 60 169, 902. 70 
62, 160. 80 51, 824.94 
23, 844. 02 110, 399. 05 
35, 041. 64 94, 992. 56 
33, 766. 29 59, 454. 49 
108,015.63 | 134, 786.21 
132, 126.90 | 200,363.28 
34,468.12 | 138,535.79 
30,935.71 | 168,071.70 
14,163.37 | 122,975.99 
175,261.81 | 198,374.97 
46, 624. 83 81, 468. 75 
48,356.12 | 181,911.43 
56, 450.43 | 103, 739.66 
146,369.20 | 193,498.40 
153,147.01 | 173,360.56 
95,961.08 | 149,535.17 
174,409.77 | 179,526.44 
44, 289. 60 90, 183.13 
75, 089.37 | 127,192.99 
81,809.09 | 132,698.13 
21, 004. 30 48, 596. 93 
136, 384. 82 88, 269.37 
38, 150. 83 68, 527. 62 
83,969.75 ! 311,895. 78 
97,285.54 | 231,891.77 
65, 318. 73 45, 529. 68 
9,937. 19 99, 474. 43 
8, 772. 23 44, 094. 70 
14, 497. 62 59, 230. 51 
86,968.59 | 236,576.19 
70,160.79 | 531,007.19 
23,060.52 | 144,325.70 
17,342.12 77, 759. 24 
62, 887. 27 83, 098. 25 
103,065.00 | 161, 888.32 
35, 125. 58 77, 060. 09 
23,857.79 | 121,326.63 
25, 859.38 | 143, 218.17 
169,181.52 | 349, 102.67 
8,521.85 | 123,390.92 


ee EEE eee Eee lS 


1, 364, 934. 76 | 1, 185, 248.70 | 3, 837, 727. 


95 |8, 113, 303. 34 


1 Includes balance from previous year; amount collected and appropriated for roads by towns; amount 
received from State aid; amount collected and appropriated for bridges; purchase, repair, and storage of 
machinery and tools; removal of snow; and miscellanecus purposes. 

2 Includes $11,000 appropriated by county and $6,500 appropriated by State for county roads, 1914. 

3 Includes $223, 000 appropriated by county and $103,200.08 appropriated by State for county Toads, 1914. 

4 Includes $1 000 appropriated by county and $500 appropriated by State for county roads, 1914. 

° Includes $15, 000 appropriated by county and $7,500 appropriated by State for county roads, 1914. 
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ROAD AND BRIDGE BONDS. 


On January 1, 1914, according to Bulletin 136, United States 
Department of Agriculture, the various counties and towns of New 
York had voted $11,729,088 road and bridge bonds, of which 
$9,097,923 were county bonds and $2,631,165 were town bonds. 
According to reports filed in the office of the State comptroller, 
$93,000 of bonds were voted during the year 1914, $33,000 in Albany 
County, and $60,000 in Oswego County. The total county and town 
bonds voted to the close of 1914 appears, therefore, to be $11,822,088. 
Of the authorized State bonds about $10,000,000 are issued annually, 
and the money is used for the construction of State and county 
highways. 

ROAD MILEAGE, 1914. 

At the close of the year 1914, New York State had 79,398 miles of 
‘public roads. Of this mileage, 11,986.47 are classed as State and 
county highways. Of the State and county highways, 6,338.9 had 
been surfaced as follows: Bituminous macadam, 3,168.63; plain 
macadam, 2,354.97; gravel, 372.97; brick, 148.53; concrete, 244.19; 
and other materials, 49.61. In addition to this, 500 miles are classed 

as county roads, all of which were surfaced with macadam, bituminous 
macadam, and brick. Of the 72,555 miles of town roads, 3,363 were 
surfaced with macadam and 5,430 with gravel. Thus it appears that 
~ 15,635.9 miles, or 19.6 per cent of the total, were surfaced at the 
close of the year 1914. 

In 1904 only 5,876 miles, or 7.96 per cent of the total, were surfaced, 
while in 1909, 12,787 miles, or 16.13 per cent of the total, were sur- 
faced. Comparing the latter figures with those obtained for 1914, it 
appears that during the period 1909 to 1914 the State added to its 
_ surfaced roads 2,848.9 miles, or 3.5 per cent of the total. 

Detailed information showing the total mileage of public roads 


and the mileage improved in the various counties is contained in 
Table 11. : 
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TABLE 11.—Mileage of public roads, State of New York, 1914. 


State and county highways. 


Total 

mile- re 

age all . own 

County Toads) mous : Con- | Other | “ang | roads. | roads.! 
in mac. | mac- | Gravel.) Brick.| Grote. | Mate- county 

county.| oqam,. | adam * | rials high: 
Mibanyie ones oe: 1,098) 58.00, | 121.24 42-2222 -2 pots lesn Ooae Vile Ss aia MIG AES een 915. 84 
Allegany..--.---.- 1,394) 48.06 dk hs} sone ac a5 73) ; pie loxescoae 1,815. 42 
BROOMEe osc WAST Ne 082.840) OL S8i| ese aire kOe eae eter oO eee eee 1,304, 408 
Cattaraugus....-.. USO swt Ae IDE G4 bos ceecs|aoscnoee BOW [oe conane Ni acsesr eo. 1,908. 41 
CayUR ee eras. sce ¢ 1490), 50.07 | © 45.67)|---2-/--- sec ceo oetile sceoe - WeAn eae see _-| 1,389. 16 
Chautauqua. ... 1,950) 17.76 4,104)-------- Oy Zale Wl ccna ac O04) <lreie s/s 1,881. 996 
Chemung...-.--.- pal: Ppl) | GR OMe cS csisec Ar eennrerse rallies BY ety eepoccoe 811.152 
Chenango....-.--- 1,746] 45.67 | 52.364]--.-..-.- Jadarcodolapescoss| Oe Me ce: 1, 641. 616 
Chintoness se. -os- IBY Ushi hOee looaehaselscne mel Sadrecos|accomeec| JRO 7% \lesoa555- 1, 244. 28 
Columbia. 2:2. --2 HSiG lh Gls ay Pe PERO Os Oosesccclocscecss|Scescose] Silo Mil lesse-nee 1, 291. 29 
Cortland......../. DOB T ieee 04: le OOL MT) |= erences 2 leD are mercy ye |e tee cyte ae 2 ere eae 962. 18 
Delaware.....--.. ey EBB EE (ss) MAO sormess Wiodsouaec|esaoss ne UR lo osace 2, 241.97 
Dutchess.......-- CA. OS OS) CYAN Sossesas|leos sucha Seeansledosecen| IAL co5SSa5 1, 492. 949 
IDOE cease nesses SEY OUI ECE csceac |) GBh Uhl | ALO Re caco iil NS dbodsss 1, 623. 49 
ISSO ester = ec TBST MURAL As 7 lauoatosc| aan os seioacoases|ecosca=6 ¢ OO) | easierinss 1, 168. 40 
Bramikimessese ss. 1367s Ol 82) da OD Ae eee : SAN leoe 55 5 ; 3130] 1,159. 20 
Bltonia= 442s e hs (GO eee sO EidlowoeeeAcllsostoase Sasesocdleccoouee FBR) eee See 707. 62 
Genesee...-------- OPINED in URE A meee! mets G| oe oollasoncacell Obs bell Geared a= 884. 59 
Greener se. - 22552. 1,062} 69.96 APAQ AS 28 Se amen eal ae senescence Aaa Sere ce eee 987. 56 
Hamilton......-.. AMA 8074 | AMA AR eS. Sin aciee Setal 5) Seioe |e smear er On On ies aimee 394. 08 
imerkamen 4222-22 ET Gite niece eer salons salle pur aslioe aco ai US A) a susoooc 1,345. 52 
Jemersons= 4°. = - 25204) ATA 95) |e OSs4I eae face e ee o8 | Salle ee Aleit cerca 1, 987. 049 
WOWAS esc a2 222 -n.- 1,448} 56.57 AUD By fetes sere ey to ee POROUS | sorte OO ea eet eee 1,378, 54 
Livingston.......- I EO aeae rally ea aeeie ano ase se nlese eee diy bo sda 6 503.0). oueeae 1,197.37 
Maison sess sn: EN Se ef Nl oe iris meal oos a Seisljacesadinn NOGz|sesc ee 1,344, 94 
Momnoe ene ee jee ARSOR is ae W162 566) tee : Sol eee 2284 eee 1,115.72 
Montgomery ..-.-- Sie AULA he Gos Gh: |Goteee salloowe sodd|loaeoossaleeaonbuc E loifis bana sensei 752. 13 
INERREIDE Sse ceenge. MEAG IER ZSE (4510 VASO) eee tegs oo sae ee TOS geceeee ; 4 287) 1, 153. 685 
INT ap anaee Sart ei- OBA AO 20 ale 2 Aral eee BOGIES see | CLI gh ulema eae -| 822.64 
Oneidasce i. - =. Q307\5 9386004! ITZ 860 |e: fae see ie a3 ee ere | ON QO ny cener anes 2,107.01 
Onondaga....-..-- 1635 AS25216 AGS 22 eee e se : eUilloasedeee sHse@) tloseseece 1,449. 11 
Ontario. ..---:.-.- 1,348} 42.40 | 80.13 : : clisilsaeneess LOS logse cde. 978. 62 
Orangersac ce 2205 1,595} 58.79 | 80.87 Bal Dleiasirse alee cen ae DIB (Ole 24. oan a= sees 1,353. 46 
Onleanseese ses PD PLEO PRIIV) | Soane Seales PLUME I ea canal shi isoangos sc 651. 20 
Oswego. 2225252255 1 IAN (0565 | 2186) ls veil sense |) wees eee alll Sas ere 1, 595. 37 
Ofsev OF serene 2153 |b Oe OD s\c OO 100 alesis xaos) lh gece =.= rete eye ee ree | a yey me 2,026. 78 
PbO Lows eodee 509} 45. 41 BO eee ae Giaeoe aida SGA oe erate : S11} 445.05 
Rensselaer ....---- 1,291} 75.09 | 80.19 pabsecoo se ls : le eemoeee 1,118. 23 
Wockland ss. 2.2. STD LON Si ube Ont ey eee etre eter 27 5| eee : 676) 255.70 
St. Lawrence..:.--| 3,101} 174.90 | 16.50 |.-.-.--- : : la el erat Lyn 2,904. 46 
Saratoga......-..- 1,521) 57.76 | 41.82 : SOU S85 s4aasle=see ee pe acer sabe 1, 414. 36 
Schenectady.....- ABS Sailor 24 ON ee oe oe : . 76] - : GAG osetia 349. 36 
Schoharie.......-- PDO MAAS: |, cS OS a isn ee | seen alee ees leer jth Se WAQH |e cea 1, 225. 51 
Schuylerss-2= 4. - 762} 22.62 Lea | Seis eye cel Ses ee sOSisaecnaes SMA Nee eae 729.29 
Steuben........... 3,094] 94.48 | 49.79 |.......- 93 { Zs \ ae oe 2, 937. 88 
DONCCA See ose n ees 704; 36.59 Sal Fess lea he Paesaeamnel om na wear (O) (Se See al ema oe 659. 96 * 
Suitolike S55 ses 15 - 1953] 83:92) by OLN Rie | acento lak messi | air One eye ere sl Moree | ea egeenetee 1, 828. 89 
Sullivan........-- Vs tee eee qt Ah Ui lapeaecuollodetssecllanaeocas : bald) lessandar 1,773. 61 
MMOSa ese ee eee a TERS Bias WE BY GRE eee ase AGW paar nen le eG ae OOM sass 1,016. 10 
Tompkins......-- 1,091). 47.60 | 44.98 |...-.--- : SGU ls sssdose La |ssookses 990. 43 
WiSter! ave Soerat 1,848} 46.90 | 106.09 |.....-.- Fd a ie WE SS PLGA eer 1, 693. 84 
Warren Ske ae. SOY ee RAM Gila Chin |saoecesHlouatneeclmascessailscucoroaty QUA) eansece¢ 918. 40 
Washington...-... EO eMail Paes ne) See eesllnoasooselloosoosdl! Week! lseaqdeac 1, 465. 06 
Waynes. le) P3948) 36194) M5 edd. Ce Oe EL gs| cee eGo NGO eae ater 1, 284. 10 
Westchester......- 908/104. 227) G92. 67M eet ode Sly A. O4 ike ee 203. SON ses em oe 704. 64 
WayOmmin ote eee NAOT) SVs co Sskees oesusescllscodudaalscesdasal CO 7eeh) (2 aie OU ssosice 1, 032. 00 
PVIAIL OSI es fs ia ter a MO9\) (2422 ALD OO) eee it GO anno o 2 eeeteer ie NCO tou | merenee ae 723. 47 

Totals ss. -- 79, 398)3,168.63 |2,354.97 | 372.97} 148.53) 244.19] 49. 61/6,338.90 504/72,555.095 =. 


1 Constant progressis being made in the matter of permanently improving town highways. Attheclose 
ofthe year 1914 there had been constructed a total of 3,363 miles of town macadam and 5,430 miles of gravel. 
All tow roads, with the exception of about 2 per cent, have been improved in some manner. 

2 Slag. 

3 Macadam. 

4 Brick, bituminous macadam, and macadam. * 
5 Shale. 

6 Harth. 

7 Granite. 
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PENNSYLVANIA.! 


Pennsylvania, with an area of 44,832 square miles, has 2.22 miles of 
road per square mile of area, and a population, according to the 
census of 1910, of 7,665,111, which makes her the second largest State 
in the Union in point of population, while there are 33 other States 
having larger areas. It has 67 counties, varying in size from Center, 
the largest, with an area of 1,146 square miles, to Montour, the 
smallest, with an area of 130 square miles. Pennsylvania’s topogra- 
phy is quite diversified, about one-fourth of the area being covered by 
hills and mountains. It has a number of large rivers, among which 
are the Schuylkill, the Susquehanna, the Monongahela, and the - 
Allegheny. E 

Pennsylvania has a highly organized highway department, with 
offices located in the State capitol at Harrisburg. The organization 
of the department is as follows: Commissioner, first deputy, second 
deputy, chief engineer, construction engineer, auditor, statistician, 
automobile division registrar, chief clerk, engineer of tests, engineer 
of bridges, and chief draftsman. There are 15 assistant engineers in 
charge of the 15 districts into which the State is divided. 

The State highway department is at present operating under what 
is known as the “Sproul Act.” Under this act, 375 routes, containing 
approximately 10,200 miles, are designated as State highways. Toll 
roads included in State highways are purchased by the State. Con- 
tracts are awarded by the State highway department on plans and 
specifications prepared by the department. All State highways are 
improved to a width of 12 feet. The maintenance of the roads 
improved as State highways is taken care of by the State highway 
department, except that under certain conditions boroughs and in- 
corporated towns through which State highways lie pay 50 per cent 
of the cost of maintenance. 

Railways, railway crossings, gas or water pipes, and electric con- 
duits are not allowed to be laid on State highways without permits. 
Neither may telegraph, telephone, electric light, or power poles be 
erected on such highways without special permission from the State 
highway department. : 

The department also is required to give aid in the improvement of. 
certain roads which are not included in the State highway system. 
Under this provision of the law, counties and townships, by applica- 

tion, may receive from the State not to exceed 50 per cent of the cost 
of improvement of roads within the limits of such counties or town- 
ships, and for maintenance of such roads thereafter. The basis of 
apportionment of State aid to counties and townships is the mileage 


1W. R. D. Hall, the statistician of the Pennsylvania highway department, rendered valuable 
assistance in this connection. 
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of highways in such units. These State-aid highways are maintained 
by the State highway department, and 50 per cent of the cost of such 
maintenance is repaid by the townships or counties in which the roads 
are situated. 

In 1911, $3,000,000 was appropriated under the Sproul Act for the 
maintenance, repair; and construction of State highways, and for the 
State’s share of maintenance of State-aid highways. One million 
dollars was appropriated for the improvement of roads designated as 
State-aid highways. 

The legislature of 1915 appropriated $8,300,000 to the State high- 
way department for the two years ending June 1, 1917. Of this 
appropriation $6,000,000 is for the construction and maintenance of 
State highways; $250,000 is for the purchase or condemnation of 
_ turnpikes which are included in the State highway system; $500,000 
is for the State’s share in the construction and maintenance of State- 
aid highways; $50,000 is for the repair and maintenance of the Old 
Cumberland Road, and $1,500,000 is to cover a portion of the defi- - 
ciency on the repayment of a cash-tax bonus to the townships for 
previous years. This repayment of the cash-tax bonus is a function 
of the bureau of township highways. The State highway depart- 
ment’s care of this fund is merely custodial. Previously, money 
derived from motor-vehicle licenses had been given to the State 
highway department, in addition to the money appropriated by the 
legislature; but in the latter act of the legislature the following 
proviso is found: 

Provided, That the appropriation made by this act shall include and not be in addi- 
tion to the amounts received by the Commonwealth during the two fiscal years begin- 
ning June 1, 1915, for the licensing of motor vehicles and drivers, under the act of 
July 7, 1918. 

Therefore, the money derived from motor-vehicle licenses is included 
in the appropriation of $8,300,000, and is not in addition thereto. 

In 1913 a bureau of township highways was established in the 
highway department, under supervision of one of the deputies, and 
has general supel vision over all township and highway bridges on 
which State-aid money has been expended. The bureau also has 
charge of the administration of township highways through the various 
division engineers. ‘The township supervisors report annually to the 
bureau of township highways relative to the number of miles of town- 
ship roads and the money derived for road purposes through taxation. 
The bureau then grants each township 50 per cent of the total amount 
of road tax ‘collected in the township, provided that no township 
shall receive in any one year to exceed $20 per mile of township road. 
Work done in the townships under this law is in accordance with 
regulations prescribed by the State highway department. 
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There are 45 “‘first-class”’ townships which do not come within the 
jurisdiction of the bureau of township highways. A first-class town- 
ship is one having a population of more than 300 to the square mile. 
Road work in these townships is under the supervision of boards of 
township commissioners, who. have absolute control over all road 
work and the collection and expenditure of road funds within their 
respective townships. The majority of these townships are included 
within the limits of incorporated cities and boroughs, and conse- 
quently have no country roads. 

A few of the counties also have what are known as county roads, 
which are improved and maintained solely at the expense of the coun- 
ties in which they are located. 

Bonds may be issued by counties or townships to secure funds for 
road improvement or maintenance. At present bond issues for road 
improvement can not be made by the State, but for some time efforts 
have been made to amend the constitution in this connection. 

In 1911, and again in 1913, the legislature passed an amendment 
to the constitution permitting the State to issue $50,000,000 in bonds 
for road improvement.. The amendment was then brought before 
the people for ratification at the election in November of that year 
and was defeated by a majority of 40,000. Again, in 1915, the legis- 
lature passed an amendment and, as before, this will be passed upon 
by the next legislature, and if so passed it will be submitted to the 
people at the fall election in 1918. This procedure is in accordance 
with constitutional provisions. 


EXPENDITURES, 1914. 


It was impracticable to secure complete information regarding 
taxation aid revenues from the various counties and townships in 
Pennsylvania. A summary of expenditures for the State as a whole, 
including expenditures in first-class townships, was, however, ob- 
tained from the State highway department and is as follows: 


Hxspenditures by second-class townships...........--.----+<----+++s--- $5, 500, 091 
doimpeinds ocatecounties, and townships. .-...-.-...2---..-s2.24.-- 2, 634, 205 
void work done solely-at State expense. ........./.---------2.---e+2-- 2, 290, 284 

Total expenditures by State, counties, and townships..........--- 10, 424, 580 


In 1904 the total expenditures for public roads by the State, 
counties, and townships aggregated $4,887,266, and the increase in 
1914 as compared with 1904 was, therefore, 113.2 per cent. 

ROAD AND BRIDGE BONDS. 


On January 1, 1914, the various counties and townships had voted 
$27,172,659 of road and bridge bonds, of which $24,839,050 were 
county bonds and $2,333,609 were township bonds. For the year 
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1914, reports were received from only one township and two counties, 
showing additional bonds voted. These were as follows: 7 


Allecheny Gounty, Shaler“Township. <=) 9202 ee ee ee $25, 000 
fackawanna Countye: S282 ee eee eee Si ee eee 100, 000 
Westmoreland County.-.-....-...--.--.-- PRE OSE Sees ee rie oe 250, 000 

inde oe Ee So ss oS we ra ne ee ee 375, 000 


By adding these three issues to the total given above it appears 
that the total bonds voted up to and including the year 1914 aggre- 
gate $27,547,659. Owing to the mcomplete returns from counties 
and townships for 1914, it is impossible to say whether this includes 
all bonds voted. 

ROAD MILEAGE, 1914. 

In Table 12 it will be seen that at the close of 1914, Pennsylvania had 
91,555.84 miles of public roads. Of this total, 10,235.5 miles were 
classed as State roads, 80,376.31 as second-class township roads, 583.87 
as county roads not on the State highway system, and 164.08 as first- - 
class township roads. The county roads and the first-class township 
roads are not included in the table, except in the total mileage column. 

The portions of State highways passing through boroughs have 
been included in the table and are shown separately from other 
roads. While these highways he within incorporated lmits of 
boroughs, their construction and maintenance is by the State high- 
way department, since they are the connecting links of these State 
highway routes which pass through the boroughs. : 

Of the State highways, 2,942.26 miles, or 28 per cent, were surfaced 
as follows: 1,881.8 plain macadam, 198.33 bituminous macadam, 
269.33 brick, 235.19 gravel, and 367.6 with other materials, such 
as concrete, stone block, flint, and stone. Of the county roads, 
all were surfaced, making a total mileage of 583.87 not included 
among State highways. These are not shown in the table, but are 
distributed as follows: 485.72 miles in Allegheny County; 32 miles in 
Cumberland County; 26.8 miles in Lackawanna County; 2.12 miles in 
Lehigh County; 4 miles in McKean County; and 13.23 miles in West- 
moreland County. Of the roads in first-class townships, not on State 
highways and not shown in the table, 46.75 miles are distributed as 
follows: 21.75 miles in Allegheny County and 21 miles in Montgomery 
County. Of the second-class township roads, it is estimated that 
about 8 per cent, or 6,430 miles, was surfaced withsome kind of hard 
material. It thus appears that of the total mileage of all roads, 
9,982.88 miles, or 10.9 per cent, were surfaced at the close of 1914. 

In 1904 only 2,160.8 miles, or 2.17 per cent, of the total mileage, 
were reported as surfaced, while in 1909, 3,364.76 miles, or 3.84 per 
cent, were surfaced. It appears, therefore, from these comparisons 


that during the 5-year period 1909-1914, 6,618 miles, or about 7 per ~ : 


cent of the total mileage, were surfaced. 


25 


PUBLIC ROAD MILEAGE AND REVENUES, 1914. 


*0JOTOUOD ¢g 
Gee ase las SM | RCN rel a Ee | Oia Deel se rant a Gee 89° 0F'9 (20°82 TZ 166 ‘T 
Se oa Pea || teres ize bea mee AQ) 463 420) 2] eee ses 3 | Pepeaeie ona | Saini "10S “TOE - 
02° RS eae | eames lee Sree Om Siata| GrkG ee |e aonises €0°IL |88° 08 ‘ZE Lé ‘619 1 
Seas tee eae eects lowe "| Oe Paes GOnoie ti aes oe og’s jsg° LL OT go "eS T 
ee rere iy ase dete a pl euace NT GGRGS alana hele erc ee GOES le 2a OOS: FL 80S 
ON re a cr 96° l99°% |ee‘ot |ro-¢ |szzF  |80 z92 
Cs ORAITE ager a |S anne eer Wa? OG less eee I8°€ {89 ‘FL |88 ‘SE ST P68 . 
aa a Sepang | Ser peter meshes | OB cx ‘aan “= ""8T"L ISL IL |SPr “SO 89281 I 
Be ESRI SF ap tae, Spee tS Sh Teen IH RS iL = Pale €¢° Rte 7190 SE Sieve 6 "P90 G 
RNG Reorana | 8 Cmte |O GaObel Geol hae ae OG ea |S rants 06 °G =|FO TL 00 “LES T 
GGialsaa Senet eel eee 66° Ra ba ir | es wpe ad eeirs €Z°L IeL &1 GI GES | 
se Use ier all acter eer wasn | SONO a itG = \e tg IGOnG eI eae) SPOT 8& ‘O19 T 
TERR a Sao | So a He a LS Gon Glee (ewes Rasa eae cements lee 9g* 19°70 88 “E86 T 
COPE) Sacsh Ip Sa Se a eee | anes eee age (ere 09° 66 FL 199 06 |62 ‘O&T 16 "L6G % 
16 'T< UCRED UNG eter sss || Se ect 18° 90° ee) ies er ara 96°S {0 OF TZ °€00 T 
ra Cusp Mes | BO eae aie QPL \0& FL (6G “68F 
Rein en ean Brace hers | etan e a (IP Sees etigen Le nee ese. et mee po) ae? CLT G¢ 9IT 
ee eee ei | creiemnuraee |e oi eel Ty Cal ee Ges [eae | eee ese SO Gunter | AC apap OF 690 T 
apie Chaciows ila es air fico OPRORaITS aloes ella eae ocee 18 °L oL ‘902 ‘T 
© ae SOE 3 ANG ad es SAG MeO a cle eee Og * €9°8 (OF LL |o6 LS 99 *€69 ‘T 
Ce ee Teil 27 teas ae a ee ne | (ES LRSSY Ge eal Sea ere Ninn etn aie €L°S |vE FL FZ SLES 
OGHe |e aes Paty: Soke al | Sane RE OGE Or sl oeeaee €¢° GOS |Z0°€ [$9 °8P 0g 829 . 
(AO aera eee Ciel SOG | OSte sey eens VE 'F |6L ST 126 °90L |6€ ‘S66 
os Ts ec Sl Geatsiies eer Ries | Cll saws esc NS ee area leer See = 96°S |S€é OP OV POL T 
Bee a Nee ol eee pee BS WRokey Stoxccel beh Oiee| Wovealt: ce puma hte cabo pel creas oL T 88 °S¢e0‘T 
Fes eene ie tier 4 rere oes | ett OGY eo Oa Ge | see alec a OF * OF 2 08 LL9 T 
HOE EQ EES es eee OOES TE |RSS ees os SEsQus | SGOT alegre 5 86 “S96 T 
Beaencae saat oISe ceria lineal | ee Rata eeaes el |e TOM ee’ OL ‘IL |824 Or 60 820 T 
eS lee he |S oe SS eS Ss 
4 Sc a 8 a ied 
° ¢ ° 5 3° 5 ° 5 ° 5 
da a1 & af1& ei lca Bolts gq “speol 
e. : ae i fe : a : a g drysumo} 
s Sseyo 
-puooeg 
*S[eII : : ‘uepeovul | 
~oyeur 1910 [OACID MUG Ion ourmmarg aIepeoeyy, 
*poovjins SAVMYSIY, 04819 JO SOI 


"911019 g “MOOT OU0}S 1 

el 0008) 96.66 IT (C0 800 Lt GS OV eres es cae UU 
pager aera eee SSS te USA ip OSEPLE weil oh ise wh eo mere eet 
Seger | See eel ac aer ese EG TAL aahae erAl OO 6GL 0 er eee ee OO e 
eS re een ei POLL |29°96L |P6 ZT COR OV ares ner ou peas ee eae etch 
Ba ns | ea eed ate "66°21 18 . 16672 G9 “P8S SUP) es, Hanan eee ene ieee Ser edt GGL 
ncaabe “""""7"1ee°G |go"FT {08 ’9T |69°S8 08 OT L9 “LVS Pe ee NGF 
Cree eles Cesc 00° |F9'ST |@L"T0T |F9 ST 06 66 ii a ee EL 
pee [eet ra = raat recs PLSL |@S "OL |PL ‘21 OO008 Elie ie PU oO) 
Soe ewes ne Sr °LZT |P9°S6L |8h ZT LG ROG Gh 5s a en eee OTL) 
SHORE GG ue rt eeeigece,  GI-60n. (SCSI GT OVE Gai eg Een ee eu UL OG) 
seecuals ep Gb pellacbons Foes Ge 8-01 L658 G6 CPO. AV ese a ee OU) 
Be Soa cer a crane ene aoa CZ"08 l0F SFL [Sz 08 STM be [Seeger CURE) 
Sees reer alee tele G¢CT |UL UZ |€¢ “St BO OWT 255 ee ee ee UOT) 
Bp OCe pil epe Pa OCME EG LL'b |0L°S% |0G ‘29% |0L "Sz Vis00S 5G 35 ey eee ee) 
Seren ao cleagans €6°2 |Lh‘OL IFO FIZ {LF ‘OL GORECG Lf ae et te LOO) 
aoe Ualieuvor eamrecta oe Mop LIST (09°F 21 °ST GI VCS Ee ae eee UO CULE) 
Be 2g eC Gor ee ae tare cey |ge0s cer SA OO oe toh es ty Ss) os WONG IHOREO) 
eee a eg eats 19°@ |FS"PS [96 OFT [FS FZ OE OLGE) | re aes eee LE 
DOPED ERE Cs see] geo asut POSS |Gh PSL |P “SZ DU OST So ees ee eee ee eon el 
a ee 6L°9 |IF'09 |Ih0Z |S8°S8T |TF 0c OCROCS Tie eee one 
Fis ecracG aoe 610 Soon Sie vei Geeen CUiCSS iG eee eae ee DOD 
POGac ae oe eb ac ee’ |FS°€ «Gr IL (98°18 (SPIT en) Noni Meee eee ae a. SENET 
Pe 81°% \09°EL |S8"0G |TT‘FOL {98 “02 NINA Ge ee ce ee IRE 
SoBe eee ae asl ieee el6GaLeGe LCG GEnCUOFL oh seen bee ahr eee er eee CDT 
SE ean Ou ace een SLL |SP LIL [8 “LT CNS Ns eee ee ee EL 
tencecfee sree e|es eee e]eesee es PL °ZL \@r-Sel |PL Or CE GISST  |98 es ser ers ee SMO SLY, 
veces roice | = cl lee ee mr oel les rc 98060 G. |opeog 2253-0 i 2 es Amey, 
rane BR LA \6c38 G8y0s eo OT \co OPN eC Ole PG Ico e540 22 = gee a a RINE 
es Q w Q to a ee] Q 

Sige fs eos g a g e 

° fo} fo) B fo} 6B 

Z q i q i q >) 

Be) lee a lee es P 

{ 

‘ : “AqUNOD | 

Saat te Ne rie “shemysty “oS voTTUL ae 

speor Ayan09|wo speod [oy| CPPS 1CIO.L Pere bee 


“peor o1yqnd jo sory 


‘PEL ‘vvunajhsuuag fo aig ‘spvos oygnd fo abvapyy— Zl a1av J, 


BO SSay 2 ae sos | Le ae DC SO lies SN pel | eae ea cog eae £9 ‘O8F Sai iris eer memeeny (Retin ral ae cen Seg OMIT Leamen| 2s OS €B BRS Gh Aya RSET ERA, 5 oer ae "7" ""WeATTING 
Reameame emia ve lisa eel an Ya] OOGG, ees ati Sune Is x \op 190° pe lee oes artes) Gilet a COG Tete 8 GuGOle Soman PLCC Glia Lair ch eo ef eae La, OO 
Prmee OG e Ta Necaee| eee sslor [econ es esocence Lemay ; Sea Bese gcse. Sh Ayes | ’ 
re'T 1 (S88 i\ 83 06 ; 69 °€ €S €1L GE GGG GEG GGG 188 “S62 Ll Pagar Lee iba aes cca a > JepAug 
a} “TT GP'ST ]8o"E [PL 06 [S0°9 | OOTT | GL “eT 198 08 88 916 T oe NE ae MI) Ah AS Corel EP G8) (he OBySb es lames cesrel Dae ee apt ae) SL ELMO 
ee _ Te eee (anaes Tie BOM ise [a esi AN ete. 0G "F _j0L 9 Th 986 SMEs eu aed ons ater |eie ee Zo'6L j6P OPT [20 ET OBS SGT eR ye AAS 2 SaaS Sean teen eeean 10440 
: SaTe Rs oy 8 EC oa il an I Re ee \ne ap pS T v0 SOP 10'G ZL °€6L |S0°% SSS SCs duis ere ee: Spi nil oc heeds as Sage old 
E $371 68 61 ‘ ; é 5 Oa €¢°9 |ST'9 SLRS EG cal [Saag feemh caine nn he aime mache G6 IL |86'9CL (20 TT 00" G90s ies etnies aera ie ain a | A1I0 
fa lige PPL |1€°€ j00°2 |s86°T Go’L |86°% |OS°ZT |0€ 096 | OLS cid Pines Reta 89°06 |€€ LET |89 0% COL GOs | eran Bhan ieee "** pul ioq mnyy10 
608 { aaa Gran Oueee | mtg | OORGie likes = FARO NLOCes MONCCO MIs NOONE NC \tieee | anas LOT BCBG: a ILO PY Teas BGO Teel setae noone ss * mogdureyy 10 N 
2 pied a | 68: Sr a see ea es lL TZ °¢ ie kee Ne Cle alias i ler Sess LVS ='LO'TE JLB S COECGOS™ nai Ghesteah ra ie ata i eet ee Torres ss" TO PUOW 
pte oe | TPL (80S... [ Pyaar sles \06 6cval aloes lease PY ESS ARS NOD TAGs MEIGS sie Z CI I Aro UI0S} U0 
S artes es OL°9 166 CEO IG GEO OSs ca] OP RG Lier ian |< eerie ilies meevent|li a ee a (arate Go "6 bh 6 |SS°6 OBS Oss rae lees aap tet era lee ~* “901UO0 TT 
maces Easy eed || aa Se RY 2S eaten be a ae Ee ci? MOS) SIE VAAL aK AG Pe ee 66°T |O8°E. |\S8 Ph 92°22 (S87 OOO C at ie. Fase aan NewuG age Pane “ONT 
PM eri ii 1: /00;8? oT Weer 20.8 0. e6 et 3 Jee eas Te ees IBS 8G BS GP. Wee. NOTA reser ets touseacoe: “79010, 
coves] teeeee[eeeeee|eeeees BET tes abc ees Ee TUES ol eg gg eescselecesHRHGE IGE Soe Say EE AEDEL. [ee soueesce sees oaecbee soos gmrenODlay 
= gan rele eas f é ; 5 ‘ Po '8 G6 40°01 Th g9¢ T 60°0 _ 06" Pa ae et GEOL |OL°E9% |SE OT Il €é8 T SUTULODAT 
Bm | ITGT |pG "88 |e6-ot |TS" fest |"---"|pe-S |TZ-08 [oe -260/T | 7 77 Poem een gal aes a 1G “08 |G POU SIG EOG) ee ST cO CMa haa eee ee aie res oe ee oudoZVT 
fea Ae 10g” Bad! aN 02 aS, jer" 98h 99 "e 61ST 80 “GOT I We Pell eather ak, wea ate Shir \98 TL i8PiP OCC i Ges see ee eee eee ysrye'T 
aon eee ee eae eee ee ea DU See ODE ol a2 Ne ORO HOE BBE JOT Be LE ee pours 
Q 0 | : WR Qs AE REGS SESS ES rane Br Simic ae) “-“Q0U0IM®B 
= ran Te" \ See ae. pst ootlleonsen Sa . meee |e seins tre cee eee eee Pee Oe eo, ae ae ye eo irae 
el 689 z 89°€ j9P ‘CL 09°26 [62 °69L Z €0°€ 29°0L |69°6L 29°60 (69 6T 6h P20 € Jo}SCoue'T 
oy ie eed ee pea }00E 0: so0 ead Me OS nL DS ‘ Ig"h | OT OF ‘89 Se greet 64°0 (Leh |96 hh |98'8S 9 hh GOZO} patel uit rae igen ene meenant *** CUUBMBHOCT 
ia Dern |VOURGI| aes sa = Se pet ri 8S°9 |Ie'T 99 "9 06 ‘POL BAS SLO ee eur) eelOluGes | SOGPOL SGSi BCASCS ine lige uel”. Soi innet Seu cian eine ee eyerunye 
Q =) card a ia Pe G6 6 ASR 7 ir oa 09°C Sh” GP Ke 96 ‘PST T Tea eA aa Allis re | “"“"|19 "0G JES °2ZET |TS "02 62 ‘Tee I seen oe it ie ee ees “HOSIO OL 
oe uy oe IS Sey ba aM Me 96° 2 uae enor’ ; ST" Or ‘LT GS "L281 a opia eee 8T°% |OO’FLE |Z6°P6L |00 FI 66 “GLO 6 Sa puns: Same Oe Re Sh eis ees vuelpuy 
ie PADI se Syn er ay Td" | Reco 96°F 29 °e SC ‘6h GE "9LE T Peni Mie teal ee: eel ae ee 6P IL |29°POG j6h TT LG CPSY ARS a ook ata otk a moe ie ae uopsuljun yy 
5 Pee a |G es nals ce ~ paige whee eo"e i ee eae Pa ae : $6 °S 06 STP LDS ace mee Ne ea Raliee, Ma ae I¢°¢ 88 EOL |IG°¢ VAR AS 2 ear | cai gag ere mee See eN a eee bee ~ 9u00If) 
# ey AO) HOSE (QO AY Se ime 980 |ZP EEL 198 °0 BGG) Page shee ho: eee) aaa eee eer UopN A 
(fe) SS Oe ee ee ee OO ee ee _ |... ee 
mo Q Q 
ee ee) ee le ele ge i eee ese eels 
° ° B ° fo) ° ° 8 ° 3 o ‘ 
=) S | 
eee oe eae |e eee ese | ee ete 4 
A “gseja | || —— — == 2 
a -puovesg | . 5 Ss “£ 
“STRLI : sABMYSIY, SABMYSIY, ; : yanoy) 
=) ee Teyo| ‘PAeD “org Shenae “WIepRoey, oy@19 U0 94219 SAG MUSIU oseelt ut , 
ea Saat spvoi Ayunog|uo0 speo poy) CHIS TeHO.L Peer terow 
*poovjins SABMYSIY 07819 JO SOTII *peol orpqnd jo sorry 
eo} 
nN ‘ponulju09j—/767 ‘nvuvayhsuuag fo an1g§ ‘spo. oyqnd fo abvayryy— ZL WTAV 


‘PCO [VUOMCN % 
“JUID JO SOTIUL 8°EOT PUG ‘0}010M0 JO So[TUT 69° TT ‘8104S JO SoTTUT O8"9Ez “HOOT OM04s Jo SeTTUT gz"G SUISTIGUIOD « 

“SO[IUL 80 961 JO 1810} @ 10 “FE"9 ‘HIOX pus ‘Er "gg ‘Ar9uIOs MOT, 

‘€9°GL ‘1eqyseouey ‘2 “euuemeyoe’y ‘fF ‘Uopsurunyy {ety ‘urpyuesy {c"¢ 


"94010U0D ¢ 


PUBLIC ROAD MILEAGE AND REVENUES, 1914. 


“9U0}9 g 
“VOILA 1 
pee St PS IE ee ev Pa ry I ancy WP di) a ed Ge ps ale 
19 LEE 6 61 “SEZ £8692 ef ‘S61 os 'tss‘t Ite-oze‘0s | 6 “Fe 16 8SF 06 “Sez ‘OT P8OGGTG pent * = reI09 paBID 
F6 '8Z |L9 SZElG6 GT [FZ “GTC|C9 “E2s/89 "Ch |IT FE [cz “F9T|86 “0Sz|z8 ‘OL9 ‘TITE “9Le ‘0s jag’ Jeg “PST [6z"6e [89 FEE los"FoO'T|FO “Tez ‘6l9F “FO0‘T |gertg9‘06 |--- tect t eee TRIO, 
Z8'9n|P0'Sec 7 | Geuiees |e 6z'@ loge |egce |to‘zt lep-ogo’g |e----- [toe IS |99"e¢ Igo-ez Izo-stz |go-ez TRETCRLG ll teweccar scorer: POOLE HS COL, 
. ore lees ie (haha Pees alee = Gel pot eb rece “66: \es'e lotcetg.  |---->- |= Sokal ar ictal =--l79'°g [91°96 IT0°8 ZA GOI Saint ease = IDA 239% “== SUTUIOA Ah 
ee oaec ioe BSE a aeo Sr 00's IST’ |---|: 7 fto*—s lte'zs slog zo9'% |------ leet |---- izes lex-ez lbp cnee lopez lypregg’g, [7710 t 77727 puejerouryse A 
Sones ios. EGalee | Omen Zetec ice emi cio 60° |e9'22 |g£goe'T |-----: Gb alee Pome Mee Mie rds We G6, O0GM Tara one Winnyccre auc eta a oude AA 
63 PE): 
oe a os |: Fae pp neeele0-\ =" GPG ee Vos-2rt‘ Gg; \90KSS Sleuths ase Weer OSSGRT litceee OS SEZ Gu ek cts ind Bias acne aC TLONS ETRE IAN 
ee ge || al ee zee loge’ ipo: laze. [ooo Or: ler900°T_ |---| Padi |apae yc |e -----lte-er |tPept ITS ‘eT 0B. GPs Tcl eee clase bac aeanaeae ear tag "WIIG MA 
aaa ees | aa OF (SSeS ah | Bit eis eNO een AR S200 Takis cus nee cra ec celles se sG) a REE BOT RONG GG OCT Nee vik Cte ans aio ap eee COU LINAS 
06'S 10k Tal ie Peeecolpocas “ere |pot |e‘ jos"eup, fo---- oh Poe Plots Tete (lOStOe allecF, BOtppcc a t Tee a ame Paewiacn spa worm), 
“ph eH Bisa tae 27s eas roiee pullemccis= [antec ="-tlge-6 loge  lopcen{t |occcccleee cede -----lte-1g let ‘got |Is ‘12 BerCOR UD anc ReMriny ey atic ees aa “=e OLD, 
er=ssela---e-lon-e jogcg [cet |-----: gg't joe'9 |ze-t |zoz . lpe-zee‘t |-----° eae ees w---+--lge-eT |Te-60z |8¢-"8T GCUIGET Gila eee a dad +e see euueyonbsng 
ii ii 5 " 2 Saat NS i r 


PUBLICATIONS OF THE U. S. DEPARTMENT OF AGRICULTURE RELAT- 
ING TO PUBLIC ROADS. 


AVAILABLE FOR FREE DISTRIBUTION BY THE DEPARTMENT. 


Progress Reports of Experiments in Dust Prevention and Road Preservation, 1913. 
(Department Bulletin 105.) 

Road Models. (Department Bulletin 220.) 

Portland Cement Concrete Pavement. for Country Roads. (Department Bulletin 249.) 

Methods for the Examination of Bituminous Road Materials. (Department Bulletin 
314.) 

Methods for the Determination of Physical Properties of Road-building Rock. (De- 
partment Bulletin 347.) 

Macadam Roads. (Farmers’ Bulletin 338.) 

Benefits of Improved Roads. (Farmers’ Bulletin 505.) 

Road Drag and How Used. (Farmers’ Bulletin 597.) 

Repair and Maintenance of Highways. (Roads Bulletin 48.) 


FOR SALE BY THE SUPERINTENDENT OF DOCUMENTS, GOVERNMENT PRINTING OFFICE, 
WASHINGTON, D. C. 


Highway Bonds: A Compilation of Data and an Analysis of Economic Features A ffect- 
ing Construction and Maintenance of Highways Financed by Bond Issues, and the 
Theory of Highway Bond Calculations. (Department Bulletin 136.) Price, 25 
cents. 

Vitrified Brick Pavement for Country Roads. (Department Bulletin 246.) Price, 10 
cents. 

Construction and Maintenance of Roads and Bridges from July 1, 1913, to December 31, 
1914. (Department Bulletin 284.) Price, 10 cents. 

Relation of Mineral Composition and Rock Structure to the Physical Properties of 
Road Materials. (Department Bulletin 348.) Price, 10 cents. ~ 

Construction of Macadam Roads. (Roads Bulletin 29.) Price, 10 cents. 

Road Materials of Southern and Eastern Mame. (Roads Bulletin 33.) Price, 20 
cents. 

Dust Preventives. (Roads Bulletin 34.) Price, 15 cents. 

Examination and Classification of Rocks for Road Building, Including Physical Prop- 
erties of Rocks with Reference to Their Mineral Composition and Structure. (Roads 
Bulletin 37.) Price, 15 cents. 

Road Material Resources of Minnesota. (Roads Bulletin 40.) Price, 10 cents. 

Physical Testing of Rock for Road Building, Including Methods Used and Results 
Obtained. (Roads Bulletin 44.) Price, 15 cents. 

Descriptive Catalogue of Road Models of Office of Public Roads. (Roads Bulletin 47.) 
Price, 15 cents. 

Bitumens and Their Essential Constituents for Road Construction and Maintenance. 
(Roads Circular 93.) Price, 5 cents. 

Special Road Problems in Southern States. (Roads Circular 95.) Price, 5 cents. 

Progress Report of Experiments in Dust Prevention and Road Preservation, 1912. 
(Roads Circular 99.) Price, 5 cents. | 

Use of Split-log Drag on Earth Roads. (Farmers’ Bulletin 321.) Price, 5 cents. 


(28) 


Date ey de ee ee One 


